However, when the blendor is used to cut up highly infectious tissue, the aerosol, and leakage from around the rapidly rotating drive shaft, become very dangerous to the operator. This has been so obvious that various precautionary practices have been initiated by different laboratories (Shepard, May, and Topping, 1945; Smadel, 1951; Sulkin and Pike, 1951) .
Preliminary to designing a leakproof mixing bowl, an investigation was carried out to determine the cause and extent of the escaping aerosol.
MATERIALS AND METIIODS For these tests 100 ml of a 24-hour nutrient broth culture of a red pigment producing organism, Serratia indica, was placed in the blendor which was then operated for a measured time. The determine whether any aerosol was produced by placing the test culture in the bowl.
Two types of bowls were tested for their aerosol productivity, (1) the glass bowl with the cloverleaf shaped plastic cap, and (2) the steel screw capped bowl. All operations were repeated 10 times.
RESULTS
Glass bowl with loose fitting cap. The glass bowl was operated for 1 minute. Air samples were taken during the operation and continued for 4 minutes afterwards. Surface sampling was done near the top and the bottom bearing. Table 1 shows that an average of 17.8 colonies was obtained per unit operation. Recovery of the test organism at the edge of the cap and failure to recover the organism from the bottom of the bowl indicated that leakage occurred under the loose cap. Color motion photography revealed that the aerosol was disseminated from under the loose fitting cap.
Steel screw-capped bowl. For this experiment a steel screw-capped bowl was operated for 1 minute. Air samples were taken during the operation and continued for 4 minutes afterwards. No gasket was used to make an airtight connection between the cap and bowl. An average of 8.7 colonies per unit operation appeared on the air sampling plates (table 1) . None of the test organism was recovered by surface sampling from the bottom of the bowl while in only 1 out of 10 tests was the organism recovered from around the cover.
Aerosol produced by worn bearing. Past experience has shown that after a blendor bowl has been subjected to a great deal of use, leakage may occur through the worn bearing. A stainless steel bowl with a worn bearing and a screw cap containing a rubber gasket for tight sealing was operated for 2 minutes. Air samples were taken during the operation and continued for 3 minutes afterwards. A total of 610 colonies appeared on the air plates, giving an average of 61 per unit operation (table  2) . Although gross fluid leakage was not visible under the bowl, swab samples revealed seepage of broth through the worn bearing almost immediately after it had been placed in the bowl. The absence of positive swab cultures at the rubber gasketed screw cap indicates that the entire escaping aerosol came from the worn bearing. It may be pointed out also that vibra-tion during operation frequently loosens the hexagonal nut which fastens the drive shaft. This is another source of leakage of the same magnitude as the worn bearing.
Persistene of aerosol. Previous experience with aerosols has shown that they tend to persist for a long time. Therefore, it was believed that opening a blendor some time after the mixing was completed would release the Pro. 1. Sampling apparatus Leakproof mixing bowl. On the basis of these results a mixing bowl was designed to eliminate the sources of aerosol (figure 2). This bowl has a leakproof bearing and is equipped with a siphon and a drain valve which allow the removal of fluid in a closed system. Leakage at the refer to colonies appearing on sieve sampler bottom bearing is prevented by (1) use of teflon washers between the cutting blade assembly and the bottom of the bowl and (2) a keyhole fitting for the cutting blade assembly which allows the exterior locking nut to be For the safe removal of the blended materials the following procedure was used (figure 3). The blended materials were drawn off under vacuum from the siphon -valve through rubber tubing into an Erlenmeyer flask. The vacuum line itself was protected by the insertion of a 5 per cent phenol liquid filter between the flask and the vacuum source. All exhaust air from the receiving flask was sterilized by bubbling through the 5 per cent phenol solution. This closed system prevented the escape of any bacterial aerosol. However, the receiving flask is still a potential source of infection since aerosols may be released when the flask is opened. Air samples taken during a 10-second opening of the receiving flask, 2 minutes after the blended culture had entered the flask, resulted in an average recovery of 10.1 organisms per test. Receiving flasks that were let stand for 20 minutes before opening, resulted in an average recovery of-0.8 organism per test. Receiving flasks containing blended infectious materials can be safely opened in a ventilated bacteriological safety cabinet (Shepard et al., 1945; Anonymous, 1947) .
SUMMARY
The infectious hazards associated with the use of 2 types of high speed mixing bowls have been investigated. It has been found that bacterial aerosols may be set free by (1) a loose fitting cover, (2) lack of a gasket in a tight fitting cover and (3) a worn bearing or loosely fastened drive shaft. Aerosols are also liberated during removal of blended materials from the conventional mixing bowls.
A new ty,pe of mixing bowl which eliminates the above hazards has been designed and tested.
